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A signal processing apparatus, for processing a 
passband signal and generating an equalized 
signal. The signal processing apparatus 
comprises: a feed forward equalizer for 
generating a first passband signal according to 
the passband signal; a feed back equalizer for 
generating a second passband signal according to 
a sliced signal; an adder coupled to the feed 
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for generating the equalized signal according to 
the first passband signal and the second passband 
signal; a muti- level quantizer coupled to the 
adder, for generating the sliced signal according 
to the equalized signal; and a control logic for 
determining whether the muti-level quantizer is 
at a reliable state or an unreliable state. 
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^ «■ i£ H si %l & «& n m m & is) ^ ( carrier not 
synchronization) 64 ?A • ftl a $ ft X T a S ^ i i| 
M ( passband) If a ^ ft ( @ * $ 5 7 9 9 0 3 7ft ) >x 

A & J ^S ( baseband) f a # ft ( ^ I; i|- | 575459 1 

ft ) *t • it ^ s& iTi, -r - i^i @ f it t tb it i i a # 

fA * ' A M W a * ft ii t ^ # & ii i: 64 ^ P-1 3| - ^7 

64 P-1 « • JHiilil @ # ft 64 >T ^ *fc 

iU - 




n $- w m - ' i - i; f ^ ^ t - a t 4 a 1 1 i o 064 ^ * 

S • m at 4 a It i l o o#. ffl *^a-ift*m* PBSa £ £ 

- # ft Ifl ft ES ' * & ^ # : - # ^ # ft H ( feed 
forward equalizer- FFE) 110' ffl & #t it « tfl. ft PBS 



i - (3) 

« M. it - % - it m tfL ft PBSl : - ej 4ft # <b ii ( feed back 
equalizer- F BE) 140- ffl «i t ' fe? IJ ifl. t SS« H - 

$ — ii # W. ft PBS2 : - tfo & if 120 • M^^jfr^^MbU 
1 10& 13 # 4b S 140 »■ fl! *.-4fe # $ - ii # *i ft PBSm 9 

— it ^ tfl ft PBS2£ ± % 4b tfl ft ES ; « A - i -lb g 
( quantizer) 1 3 0* & ^ ^ ^ if 120 V ffl *. #t # 4t tfl 

ft ESJ. £ i77 £■] tfL ft SS • £ t ft 4 b it 1 3 O^E jl # _L m i&L — 

18 t 44 tfl $1 € ( data sl icer) > /*T -fife, ffl SI 5t # tfl »J ^ 

£ ( *P & ffi B tt'fli *t HI 4fc ) >x # # 4b tfl ft ESife e t 44 
tfl t'J # 3- ft • 

4t ® - m Tfr Ih7 ^ & & & t • 4 4b H 1 3 0#. JHP # 
tfl Pi tfl ft SSf /& iE- m ft. 13 & 2. W & # 4b H 14 0' m 

# 8* & ( post -curs or) # # ft f«1 -f- & $ Bfc # 0 4s # ft 
4b H 1 3 A <k tfi & #J tfl ft S m # tfL ft b£ . i£ #. ft ^ 

tfL ft 4R. £ # E7 ^ €J & $ 4b H 14 0» fi,|^Iilti^ 

r£ #■ # ft ffl -f- flfc ^ 4a & # & $ # . ^ ffij # g # Jt h* 

*o & #r At ® s& #j — 4© ± & F»1 0 
[ ft & ] 



@itb^#^4L±# a ^ ^ ^ ^ ^ - « a if ej ^ tn. ft 

jE.*S^£#tfift&3&ft. ' tt # * S *» tt t jfr i6 ill so P-1 



35. <■ (4) 




^ - it m 

% : — ^ 
it 3£ 1TL 3fc 
- # — . it 

^ ^ ft 



ft 3§ ♦ # * 
» --EJ ^ # ft 



» -.a Ifl & 4 38 j£ ft ■ 
ft tfl t • U M $L & & $L 

ft i& n it m in. 

• ffl * ft i& -- 



a M. !k - 



& A ± i% 



n 



* *t 

* # ^ m 

* ^, it *T 



tfl ; — >£• 

if ' ffl * ft 4dt t£ 

# ft tfl fit ; - £ 

ft t ^ f ft tfl St 

* *i if t* £ * 

: £. t t£ £ i£ 44 

' ig # *fc # & flj 



^ ^ t£ 

- it ^ tfl St 

^ 44 4 ft n ' 

4l t£ \n $j ifi 

ft H A tft - 

ft n t ft 4dt 

JL # i77 « -J 




% - 

m tn. 

a &. — & % ij 

* ^ & ^ - * 



tfl I'J tfl §fe 
flU « # ft H 

^ ^ f£ ;&o 




t£ is f'J it 
* * - £ 



[ y fa Jr ] 



7F 



— ^ ^ % W tfl sit. 4. m H ft & 4i 1f £fc ^'J 5 
* ^ #J t ' tfl fit S " ft 2 0 (M& ffl i|f - 

it « tfi & PBSa £ it - *Mb tn, st ES • tfist&siift20 0& 

* * : - 3fr 4£ £ ft 3S 210' ffl^ft^it^mSt PBSa J. ^ 
- ^ - it ^ tfl St PBS 1 ; - i§M£4Mbti 260' m ft ^ - tfl 
«'J tfl St SSj-X ,t ^ - ^ — it ^,ta St PBS2 ; - >^ H 22 0 • 
^^ifr;&4Mbii 210^iHj^^4bll 260- ffl * ft 4t « - 



2- - (5) 

n ta ft PBSm * — si « m.sfe PBS2J. & $Mb tn «; E s : - £ 

^ 44 it 4b ii ( multi-level quantizer) 240' f& & fa 
* 31 220» ffi^te^:lMb-tfim ESJ. itt«mft SS; - & 
i§ ** ( control logic ^ i ^ ^ i Ji ) « ffl #. £J if £ 

to * 4b H 240-4 ^-■q*****-^ > «r*ift« : - A # 

n ( derotator) 2 30 ♦ £l ^ ^ H 2 2 OH £ i|M4 ft 4b ii 

MtaLM m m 4b tft ■ Sfe ESA ** ( derotate) & 3& ,v 
£ * to * 4b H 240 ; a A - ^ ft - g ( rotator) 250 » 

£ ^ to 4 4b g 2 4 oh © & # ^b g 2 6 o^ n . ffl & m & m 

tfL *fc SS*£ # ( rotate) «tt A0«f <b S 2 6 0 ■> & t » ifr 
# 4b H 2 10- EJ ^ ^ 4b g 2 6 OA do * 33 220-T & m & - m. 
^I" s rt^^^4b^ ( passband adaptive equalizer) » 
4feifc&»&4Lia.«in.§fe|jfrit{ # 4b tfl Sfe • £ l£ 44 ft 4b g 2 4 0«T 
4& # f£ *E *>] ig *j iff A #j #l £ . it # ,j± # ^ ffi jl ^ i77 f-j 

^ ^ ^ £ ft gj *n a. m. ft ' # t & & ffl m. & n m £ ^ & m 

4b H 2404^t^T#ai^ ' I; ^ 44 ft 4b H 2 4 0Bp & ft %% 
JE. t i;j tj #; ^ ; * « & *j i£#*Jttr£i£toft4bg 2 4 0^:^ 
t£ * -T * ,1*/ HI • 2 4 0£ 44 ft 4b g #. ffl i£ £ ft tfl £J,;*m 



^ ^ II £ f $J I ,t . *£*toft4b»24(Mfcffitt£_ 
fei U I ^ ^ ' £ ^ 44 ft 4b g 2 4 04& it m £4Bff1BtKI4i.*.ifc 
44 t/j £J . *o ' ft'] £ ^ 44 ft 4b g 2 4 0^ it ffl H £ #j 44 
it&#.*7F-fe7#MflSfcSS» fit — #l &j m Sfe & ^ 4H tfL W » •£ 




i * &WtLm (6) 

P ^ to ^ it b 24o& m m jl t m m £ &t . * #r ^ m & fs 

' * ft & i77 gj ftf to ifc # tfl. ft «t £ - 1 ( it ^ «Jt ^ -sr J-X 

«, & & £ ^ to * it n 2i0i& m - # to it & & >f ^ #j m ft 

SS) • ^ ;*& t ' t £ * to * it H 240^ ffl £ 4 t7J #j 
k A » *'-tfL-« J=L-« ffi t& T«5 tf. • 0. 66^ 0> -0. 66 v t * 
4 <fc M m tfl. ft A ^ 0 . 6 6af . '* * di Vtt *tf ft Ifc ft *. 1 ; «# 

& & ft. £] # tfl. ft *T ^ ^ 0 , 6 6& 03L fal 8f . & $fr rfj #j -fcj £.J ffl, 

ft % A 0 . 3 3 ; # & & & # m ft -fr ^ ^ - 0 . 6 6^ fJJ 

' *^4 6<lfe7#J1ftftSfc4:-0.33; * & $J # tfl ft ,J> 
^ - 0 . 6 6B$ » **&*WtJ#Jmft«tjt-l(SlLlt^^^-sr« 
«, & ^ £ -f- to * 4b ti 2 4(M£ J8 ifc I® to to ^ £ tf t*7 #J tfl, ft- 

ss) - _l i4 # #j + m. & w %l w ' & _l -r *jl -it fl> & # 
^ jt # ^ m m a a m z ± & m m a # £ ^ to * it m 2 4 0^ 

ft 1t f% _L & 4 &r -f- 35 _l 60 — tfl ft . JL *° -f- ® _L 

# # Hf £ 60 ^ S£ ft 0 

■ 

**t*W t • i£ & f 'J it # i # #. itL $L - «t- ^ £| it 
( error decision) ^ — # ^ #.J W\ ( stop-and-go 
decision) a H Mff ^ ^ to 4 ^fb H 2 4 04 ^ # H*. S ^ 

^ -T t Ml H • t lilt m #J iff A « # ^ #J it ^ * fc e b m £B 
^ ^ to 4 it H 2 4 04 ^ ^ # ft A t& & « « if « 




i » &w nam (7) 

4f a n m t s. & % - i® m ^ & $> ^ to # 4t m 2 4 04 tg -r 

* a & a£ • £ ip to # 4b ti 2 4 0*p *fc ffl iL t to 

to 4 it n 24o^p & m t'J #1 ^ ° 




/ 



ft & & it & «• m-' t* m m . ' n & m n m & & t& & m i§ ^ 



£ ^ to 4 lb H 240& *. v»I ^ ifi "-ft £ i£ to 1Mb H 2 4 0# 



$ t£ jl Kt to pi m & ^ m ~ m n. to ip m ft it $x » ^ tb & a 
# £ & * ^ - m tst "w tt. > *p & ^ £ *p to # 4b g 2 4o>^ ^ 
n # nfc 



ex. 



• a Ji it — m Ifl !fe #j ^ ^ #t $L W 18, 8^ , ^ 
# £ ip to # 4b H 2 4 0# JfJ f£ JL ^ f -J m & » & ft i& m 



m m fit to ^ jw ^ 1^ - 1 ( Bp #j # tfi sit -r & i^, - 

1) • 



' m m n. ?a *t & 0 . 5 • # * & *t $ -J # ta «; £ 0.3 

' m. m. to m m. £. £ & m # & 1 > 4* & i#l 0 . 34l 53 4s 

T 0.7' A ^ It m tSt RQ >fit 0.5' IS it i& $$> i% p\ Wf it 
^ to -t 4b B 2 4 0#'I iff ^ 4 ^ ft ^ T * Wi m ' ft 4tL £ to 



* 1'b li ^ ^ £ £ s& «t to ip- ( Pp t77 f'J * 6^ f fl 5fc t& & 1 
0.33> -0.33^ -1) it ft to 



tf) JL -ft . jtb Sf- » Jl ijj£ ^ 4t i 

^ 0 . 3&<j tfl Sfe St. ♦ *fe ffl « ^ 4 i/7 f -J ^ #j ^ ip. to * 4b f; 

2 4 0i77 m & 0 . 3 3 ( *» - £ f?p ^ ^ © ^ 5. EJ & ^ 4b*-\ 

2 6 Offl Mi ^ it & & , ^ ^ 0 5$; T ^ ^ ^ ^ ^ <J4 ) 0 



¥k T *- fl'J ^ # 4 #J if ' *f #'J if t « f i t I 

( constant modulus algorithm) % tt! 
ffl Ife ii. (Bp^^L^-f-flaJi^TTjfe^tt) 



^ 4- ^ ^.j 





* 15 1 



i - (8) 

t ' t£ # £ #«] ttj- #. *g £ ifMi * 4b ii 2 4 $'J ^tflt^ 

— ^ f it 44 i£ it *t tb & , ttAJlfl^ttfjbg 2 4 0-& f'J ^ 

m ft & - f Itll*§!i <t it tb #5. ' 5& «3> -fill tb & ft} # 

£H--fiL,Rr#4lPQ##ft • ^ m £ ^ to # 4b H 2 4 0^. ^ f ^ 

#1 t5i # # ^ * *t n 2 4 0^ m m jl t iJ & A ^ • * m «. 

« # ^ tit 4t > ^ ^ii * in - 1 » # t & $k m % & # & tit & 

0 , m - 0 . 7 • **/9fftilfc £]6«itfl*fc*0.8Bf ' m 0 . 8^ ^ 

0 . 2 v 0 . 7*fc 0 . 8JW # - 0 . 1 » «%^tb^tdJ^J:^-^L*^^ 

A # # ft ' S itb # £ #-J it Bp ^ £ i£ -ft 4 >fb li 2 4 0*'J if 

^ 4 ^ t ^ T t !R I ' fl&iH>i£<8L:t4bl!te/Bjt£ttis 

fit -ft ^ & it # tfl #J #J 3^ ft • <a # rfj -fill tb & {ij #J £ £ 

% n # ft > t£ £ n m Bp ^ £ if* >ft * lb ii 2 4 0#i if 

^ * nfc & - 



itb • ^ 1? m iH m A %t # ii 2 2 OA ^ # H 2 5 0^ #J 1 it S. Ifc 
£ m. fa % 4b U 2 4 0-t. 1ft @l n Ik ML ° *° *b ' * if "t 

«If ^ T ' £ & 4Sl ■& 4b n 2 4 O^T It ife £ 4fc tg ^ -fej #J* 

tfi % ° ® lit ' ^ # B ^ « >tb « ^ ^ . # £ i£ >ft * >fb n 
2 4 o# ft ft % ± ijj m m A b£ • -r ^ * ^ ^ /t ^ ^ $-j ir . 

^ -ft it Pi it T Jl # ^ ^ # ii 2 5 # ffi dj ^ >ft 7t 
it^ffl^;5.iHj^^>fbli 2 6 0 ° itb » & % W ® & 4b 
H^$&^1fl — it^ffl^ » . ffij # *» § 3? & t 6^ ej 

& % 4t n ' & *fr ^ m ft # > * #i m m. • 




* 16 S 



ftWifLW (9) 



ffl - m & % - sLtvjmm&gr - z -k & m m a & z ^ & 

4 4b H & it # f £1- *J £>\ fb x- ft ' & & -T a *fc £ i£ 

44 * p »r 3t # m & ik & m * m # ^ m & a • & ej ^ 

^ t I- t ^ ^ ^ f 'li • 




a _t m i£ 4£ & * # W ^ a 4£ t «fe W » ./L ft 

2'J l& H #r $c 4l Mr # ^ 4b M i$r ^ . $ I | ^ # 
3V. 



#'J >ft 




£ 17 f 



m A ^ $ # «, 

a-^§*p*t^-tH.sfe^3a^i 1 o o# 7F * ® 

El A 4l # St «, B fl 

10 0- 200 m ft 3£ & 4 
110-210 Jiir # 3Mt g 
120>220 ^ro^r^ 

1 3 0 * -ft H 
140- 260 Ej^^Mtii 

23 0 SL tit # it 

24 0 £ ip. it ± it n 

2 5 0 t II S 




* 18 I 





l.-Hillft Aa* 1 ' ffl i4S-it« ( passband) IfL 
fe « £ £ — $Mb ( equalized) tfl ft » f£ Ifl ft J£ It ^ & 

— it #M # 4b if ( passband adaptive equalizer) » ffi ^ 

4 t£ it m tfi .ft k £ m ^ 4b m ft ' & t ' ta & *s 4Mb g 

i ^ & ~ 4Mb 3 ( feed forward equalizer, 

FFE) Bl — n & % 4b n ( feed back equalizer, FBE) : 

— £ 4ft ft 4b i ( muti-level quantizer) » £g ^ 

it $i # 4b H »-ffla«#ttifcjWffl— * — ffitstM-flt.** 
4® £ 4 ^ tit Tft 4£ ft 4b i£ % 4b m ft w A - & f'J tfl ft 



2 . *i ^ 4- #'J # 1*1 m ifc ^ tn. ft & is. It S. • ^ t 1^ ii M # : 
4b H it & # - & H • m & i& lift ik % 4b n XL t% ® & 

ifc tfl ft $fr * t£ 4£ 4b IfL ft • 



3. *o 


t 




# *»j # l^g m it 


4l m ft 4 a It £ 




4 a It 






& * # ' 






- & 2& 




13 


( derotator) 


' ft ^ ^ f£ it 4g 


* 4b H & t£ # 


^ 4ft * 


4b 


II 


HI • ffl *. i» t 


£ ^ 4b tn. ft tit % 


1 %L $m ^ Sl t& 


£ ^ 44 




4b 








- ^ # 




( 


rotator) ' In 


& ifc m & 44 t 


4b m h it m 


# 4b H 




ffl 


» fll#.^f££iMftft4bti3&ife4 


i t£ t77 $ j m ft 




* 19 I 



t # t ' ^) A t i| i f g • 0 

4 . *o t If * *'J ^ 3^#ri£4Ltfl.St&S|tJL » ^tl^t#^ 

«**0«*<bsn« ' ffl jx ^ # t£ #J m at ' At ' 

^ # ft. 4l t£ t# #j m fit ^ - it m m st ' • 

5 . f tf # *'J # l^H #T ifc «L fit ^ S |t £ ' *tt tin 

& & - is « 4 ■ » ffli^i-jti^^f^gait^-fi 

n m & & m & £ ± m tst m m * 4 ib # ib m % • 

6 . *n t tf -f- # 5^/9fi|£4LtR.fit4^3£^i ' Ittfef'JI 

4£ ^ — -m H m ( error decision) >$r ^ ^ $.j f£ £ 

^ -ft i 4b H » f£ £§■ t£ #J if >5r tL & T ft : 

fcb & t£ 3Mb tfl fit ^ - ?! t& to if- ' 4* $'J - £ ft. : JX A 

*«iltf.^^^-ffitStWlft. ' B'J ■*£ f-J t£ £ J£ to * 4b §3 a 

t£ - m tst m ft * * 4b t£ # <b m fit ; a jsl 

i& £ A Ifr - m i£ ffl ' JW $■] tt^<t*fliS« t$ 

# £ $ ^ tSt &3 ft & * 4b t£ # 4b tfl fit ° 

7 . ^» t t $ ^'U 5^ ^/f it ^ m fit *i It S. • ^ ttfe 

* 'J ft £f 4& 4& & — ft A *'J if ( stop-and-go decision). ^ 

f'J t£ £ # to * 4b n ' i* >!r * & T ?'J # ft : 
fcb *t t£ % 4b tfl fit - m «. to ' • At 

1$ ?j| tst to ^ # & t£ i77 II ia t ^ t t *a ft M : 




& t£ # 4b tfl ft |& -- ft t& If $t ' # M - % — H. it. ; 
& iZ — &faZ„$%Lten » Jt'J i£ til i* £ 

t t B -'flitStWtf.*.* 4b t£ # 4b tfl ft ' j-X 4f fpj 

t£ iTj f-j aft ; a a 

— ~Ml4&jl ft %L*m » ft'J i$ til t£ £ ^ 

4£ * 4b p. a t£ #• £ t: ft f£ 4ft *. * 4b m % 4b tfl ft • a # 

n n *n #j in, ft • 

* 

*t4fta — 1f«lit>1t** ( constant modulus 
algorithm) Pf\ ik ° 

til « 4fc #i 4jt - >& & >4r -4$ til n £ ^ 4ft. * 4b H • t£ 3r * 
tb & t£ # 4b tfl ft m - ft tit 44 if* • # £J - % - £ 4t » £- t . 

t£ ft «t 44 # $l t% $,j tfi ft ^ * 4ft 4a M M : 

fcb t£ 4?. 4b tfl ft * - 35 tit t & ' 4* S'l - % J: 4t ; a A - j- 
3r t£ % - A 4ft 'h tt> - ft tit ftd 44 • & t£ $ - H. 4ft H t£ £ 
J: 4ft ^ ft ft 41 I«] ' ^ * £ /fc it . Jl'J *S til t£ £ ^4* * 4b 

H a t£ # - ft tit W 4t * * 4b i& # 4b tfl ft • a # $<1 t£ -bj »J 
tfl ft ; £ H'J - flj is tiJ ^ to t i J-X t # M ft tit RQ 

4ft & * 4b t£ # 4b tfl ft > a # fij t£ t/j #J tfl ft • 




* 21 I 




10. f it I I 9^ «t ^ 4: ir t 4 S t £ » * ttifi 

IS: 1? & U — t & $k ft & ( constant modulus 
a 1 gor i t hm) #f • 

* ^ * *b n & rfj ^ t£ & m in. ft # jl % %i &<m & ?t • 
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CO 




£ 1/22 I # 2/22 1 
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% 9/22 I 




£ 10/22 1 
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hiii fir • rm rn iit» it 

% 21/22 I # 22/22 I 



